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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a maintenance- 
free test system, which does not require a user to be 
aware of changes in the configuration of internal 
hardware as a result of maintenance of the test system. 
SOLUTION: A maintenance-free test system is 
constituted of a test controller 1 4 with test channels, 
corresponding to the number of a large number of 
terminal pins of a semiconductor device provided inside 
the test system for control the various operation of the 
test system, a test unit 1 5 for generating test patterns 
and expected-value patterns at predetermined timing in 
a predetermined waveform, a test head 16 with a pin 
assignment converter to provide the test unit 1 5 with 
conversion data which indicate the conversion 
relationship between the physical test pin number of the 
test unit 1 5 and an auxiliary tester pin numbers, a driver 
for providing a device to be tested 1 8 with a 
predetermined amplitude value, and a comparator for 
comparing an output signal from the device to be tested 
18 with an expectation value, a switching circuit 24 for switching from a defective tester pin to 
an auxiliary tester pin on the basis of the conversion data from the pin assign converter, and a 
system monitor 26 to monitor the switching and to control the data of the switching. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



22.09.2004 



http://www1 9 JpdI.ncipi.go jp/PAl /result/detail/main/wAAAsQaW04DA41 21 6227... 2006/04/26 



Searching PAJ .. 2/2 ^—i? 

r 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.goJp/PA1/result/detail/main/wAAAsQaW04DA41 21 6227... 2006/04/26 



JP.2000-1 62278,A [CLAIMS] 1 /2 ^— V 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the test system which has a trial channel (circuit tester pin) corresponding to the 
number of terminal pins in order to examine the semiconductor device which has many terminal 
pins The circuit tester controller which is formed in the interior of a test system and includes 
the test pattern given to an examined semiconductor device, and its timing and wave and which 
controls various actuation of the test system, the control signal from the circuit tester controller 
being boiled, and it being based, and a test pattern and an expectation value pattern with 
predetermined timing and the trial unit generated in a wave The translation data which is 
prepared between a circuit tester controller and a trial unit, and expresses the conversion 
relation between the physical circuit tester pin number of the above-mentioned trial unit, and 
the auxiliary circuit tester pin number (it replaced with the defect circuit tester pin) The pin 
assignment converter given to the trial unit and the driver for giving the test pattern from a trial 
unit to an examined semiconductor device by predetermined amplitude value, The test head 
which has a comparator for detecting the level of the output signal from an examined 
semiconductor device, and comparing it with expected value, The switching circuit which is 
prepared between the test head and an examined semiconductor device, and changes the 
above-mentioned defect circuit tester pin to the above-mentioned auxiliary circuit tester pin 
based on the translation data from the above-mentioned pin assignment converter, The test 
system characterized by looking like [ the system monitor which manages the data of monitor 
Perilla frutescens (L) Britton van crispa (Thunb.) Decne. ] modification accompanying 
modification and various kinds of maintenances of a circuit tester pin inside the test system, and 
being constituted more. 

[Claim 2] The test system according to claim 1 which has further the workstation which 
functions as an interface of the above-mentioned test system and its user, and was constituted 
so that a user might give various kinds of test conditions to a test program on the workstation 
and might examine the above-mentioned semiconductor device. 

[Claim 3] It is the test system according to claim 1 which the above-mentioned pin assignment 
converter sets the translation data which transposes the logic circuit tester pin number on the 
software which a user specifies on the workstation to the above-mentioned physical circuit 
tester pin number, and outputs by having further the workstation which functions as an interface 
of the above-mentioned test system and its user, and being constituted so that a user may give 
various kinds of test conditions to a test program on the workstation and may examine the 
above-mentioned semiconductor device. 

[Claim 4] The above-mentioned system monitor is a test system according to claim 1 which lets 
a dedicated line pass and sends out the information about the maintenance of the test system to 
a service center. 

[Claim 5] The above-mentioned workstation is a test system according to claim 1 which lets a 
general-purpose circuit pass and is used also as an interface of other test systems. 
[Claim 6] The above-mentioned pin assignment converter is a test system according to claim 3 
which has the 1 st memory which stores the data for changing the above-mentioned logic circuit 
tester pin number into the above-mentioned physical circuit tester pin number, the 2nd memory 
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which stores the data which change the above-mentioned physical circuit tester pin number into 
the auxiliary circuit tester pin number, and the multiplexer which sends out alternatively the data 
from those 1st and 2nd memory. 

[Claim 7] In the test system which has a trial channel (circuit tester pin) corresponding to the 
number of terminal pins in order to examine the semiconductor device which has many terminal 
pins The workstation which functions as an interface between the users of the test system and 
test system, The circuit tester controller which is formed in the interior of a test system and 
includes the test pattern given to an examined semiconductor device, and its timing and wave 
and which controls various actuation of the test system, The trial unit which generates a test 
pattern and an expectation value pattern in predetermined timing and a wave based on the 
control signal from the circuit tester controller, The 1 st translation data which is prepared 
between a circuit tester controller and a trial unit, and expresses the conversion relation 
between the logic circuit tester pin number of the above-mentioned trial unit, and the physical 
circuit tester pin number, The pin assignment converter which gives the 2nd translation data 
showing the conversion relation between the physical circuit tester pin number and the auxiliary 
circuit tester pin number (it replaced with the defect circuit tester pin) to the trial unit. The 
driver for giving the test pattern from a trial unit to an examined semiconductor device by 
predetermined amplitude value. The test head which has a comparator for detecting the level of 
the output signal from an examined semiconductor device, and comparing it with expected value, 
The switching circuit which is prepared between the test head and an examined semiconductor 
device, and changes the above-mentioned defect circuit tester pin to the above-mentioned 
auxiliary circuit tester pin based on the above-mentioned translation data from the above- 
mentioned pin assignment converter, The test system characterized by looking like [ the system 
monitor which manages the data of monitor Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. ] modification accompanying modification and various kinds of maintenances of a circuit 
tester pin inside the test system, and being constituted more. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if this invention has a defect's etc. fault especially in the semi- 
conductor testing device about the semi-conductor testing device (test system) for examining a 
semiconductor integrated circuit etc., it relates to the maintenance-free test system it was 
made not to require that the user who uses it recognizes the defect's etc. management 
(maintenance), and its result. 
[0002] 

[Description of the Prior Art] The semi-conductor testing device for evaluating them is also 
carrying out enlargement complication with the advancement in complicated of a semiconductor 
integrated circuit in recent years. For example, a semi-conductor testing device (henceforth a 
"test system" if needed) for the number of pins to attain to 1000 or more, and for an examined 
semiconductor integrated circuit (henceforth "an examined device" if needed) in recent years 
examine the device also needs to be equipped with 1000 or more trial channels (henceforth a 
"circuit tester pin" if needed). For every circuit tester pins of these, a pattern generator, a 
timing generator, a trial waveform shaping circuit, and by having a driver and a comparator 
further, the test pattern of arbitration is generated independently and each pin of an examined 
device can be examined. 

[0003] Fig. 1 is a simplified block diagram showing one example of a test system. In this drawing, 
each of the trial channel (circuit tester pin) mentioned above is not shown, and the test system 
is expressed as a combination of big functional block. In the example of Fig. 1, a test system is 
constituted by the test head 16 with a workstation 12, the circuit tester controller 14, and the 
trial unit 15, and examines the examined device 18. A workstation 12 functions as a user 
interface of a test system, and uses an operating system like UNIX (UNIX). It connects with a 
network 1 1 and a workstation 1 2 may constitute the network of two or more test systems. 
[0004] The circuit tester controller 14 is the special purpose processor prepared in the interior 
of a test system, and controls various actuation of a test system. The trial unit 1 5 is constituted 
by the pattern generator for generating the test pattern given to an examined device, the timing 
generator, and the pan by the trial waveform shaping circuit etc. A test head 1 6 detects the level 
of the output signal from the driver and the examined device for giving a test pattern to the 
examined device 18 with the predetermined amplitude and a predetermined slew rate, and is 
constituted by the comparator for comparing it with expected value etc. In the above-mentioned 
configuration, the trial unit 15 and a test head 16 are the same as the number of the maximum 
pins of an examined device, or the number beyond it is formed corresponding to the circuit 
tester pin (trial channel). 

[0005] Thus, since it has much complicated circuitry for every circuit tester pin, a test system in 
recent years is very large-scale as a whole, and is the system which has many components 
mark. For this reason, a test system cannot avoid generating of failure etc. completely, but 
needs to be premised on a certain fault arising. For example, when it is discovered that the 
circuit tester pin of 1 has failure by the self-test of a test system while using the test system, 
how to transpose a circuit tester pin with failure to the circuit tester pin for exchange (auxiliary 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejye 



2006/04/26 



JP.2000-162278,A [DETAILE^ DESCRIPTION] 2/6 ^— 

' ^ \;v.) 

pin) which was able to be prepared in detail beforehand as the cure (maintenance) can be 
considered. 

[0006] A user's burden is size and it does not have it that a user performs data control, such as 

hardware configuration modification inside the test system according to the exchange in to 

prepare the new test program accompanying the modification **** [. and ], further with such 

exchange. [ that the user of a test system is obliged to modification of a test pro ram ] 

[ desirable ] Therefore, the test system which can be used like before is searched for, without 

completely participating in the result of a maintenance of a user. 

[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer 
the maintenance free test system which does not require that he is conscious of the 
configuration change of the internal hardware as a result of the maintenance of a user of a test 

system. 

[0008] Other purposes of this invention are to offer the maintenance free test system which 
does not require changing a test program as a result of the maintenance of a user of a test 
system, or using another test program. 

[0009] The purpose of further others of this invention is to offer the maintenance-free test 
system which could be made to carry out a centralized control by the GPU system in which the 
data of modification, such as maintenance career of a test system and internal hardware by it, 
were independently prepared through the network etc. via the system monitor. 
[0010] The purpose of further others of this invention is by making a change of the pin number 
by modification of the table data in a pin assignment converter to offer the test system it was 
made for a test program not to take any modification to while exchanging the defect circuit 
tester pin for an auxiliary pin, when a defect arises at a circuit tester pin with a test system. 
[0011] The purpose of further others of this invention is to offer the test system which formed 
the pin assignment converter which stores both the table data for making a change between the 
physical pin number and the actually used pin number which was carried out by defect exchange 
to the table data for making a change between the logic pin number and the physical pin number. 

[0012] 

[Means for Solving the Problem] The test system which has a trial channel (circuit tester pin) 
corresponding to the number of terminal pins in order to examine the semiconductor device 
which has many terminal pins in this invention The circuit tester controller which is formed in the 
interior of a test system and includes the test pattern given to an examined semiconductor 
device, and its timing and wave and which controls various actuation of the test system, The 
trial unit which generates a test pattern and an expectation value pattern in predetermined 
timing and a wave based on the control signal from the circuit tester controller. The translation 
data which is prepared between a circuit tester controller and a trial unit, and expresses the 
conversion relation between the physical circuit tester pin number of the above-mentioned trial 
unit, and the auxiliary circuit tester pin number (it replaced with the defect circuit tester pin) 
The pin assignment converter given to the trial unit and the driver for giving the test pattern 
from a trial unit to an examined semiconductor device by predetermined amplitude value. The 
test head which has a comparator for detecting the level of the output signal from an examined 
semiconductor device, and comparing it with expected value, The switching circuit which is 
prepared between the test head and an examined semiconductor device, and changes the 
above-mentioned defect circuit tester pin to the above-mentioned auxiliary circuit tester pin 
based on the translation data from the above-mentioned pin assignment converter, It is 
characterized by resembling the system monitor which carries out the monitor of the 
modification accompanying various kinds of maintenances including modification of the circuit 
tester pin inside the test system, and manages those data, and being constituted more. 
[0013] The above-mentioned test system by this invention has further the workstation which 
functions as an interface with a user, and it is constituted so that a user may give various kinds 
of test conditions to a test program on the workstation and may examine the above-mentioned 
semiconductor device. 
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[0014] When a user sets up various kinds of test conditions on a test program via the above- 
mentioned workstation, the above-mentioned pin assignment converter can set and output the 
translation data which transposes the logic circuit tester pin number on the software which a 
user specifies on the workstation to the above-mentioned physical circuit tester pin number 
[0015] The test system of this invention does not take a user that he is conscious of the 
configuration change of the internal hardware as a result of the maintenance of a test system. 
Moreover, a user does not require changing a test program or using another test program, even if - 
modification arises in the internal configuration by the maintenance of a test system. 
Furthermore in the test system of this invention, the centralized control of the modification data, 
such as maintenance career and internal hardware, can be carried out by the dedicated line via a 
system monitor in another CPU system. A device trial in the condition of having changed these 
pin numbers can be carried out without forming the pin assignment converter which stores both 
the table data for making a change between the physical pin number and the actually used pin 
number which was carried out by defect exchange to the table data for making a change 
between the logic pin number and the physical pin number, and the test system of this invention 
taking modification of a test program. 
[0016] 

[Embodiment of the Invention] The example of this invention is explained with reference to a 
drawing. Fig. 2 is a block diagram showing the outline configuration of the test system of this 
invention. The test system of this invention does not take that he is conscious of the pin 
assignment which did not require that a user participated in a maintenance and was changed as 
a result of the maintenance. In Fig. 2, the maintenance-free test system of this invention is 
constituted by the switching circuit 24 for backup established in a workstation 12. a system 
monitor (maintenance processor) 26, the circuit tester controller 14, the pin quota conversion 
circuit (pin assignment converter) 22. the trial unit 15, a test head 16, and its test head, and 
examines the examined device 1 8. In the configuration of the above-mentioned test system, the 
trial channel more than the number of the maximum pins of an examined device (circuit tester 
pin) is prepared, and each circuit tester pin is equipped with the trial unit 1 5 or the test head 1 6 
according to the individual, respectively. 

[0017] Like the conventional technical example of Fig. 1, a workstation 12 functions as a user 
interface of a test system, and uses an operating system like UNIX (UNIX). It connects with the 
general-purpose network 11, and a workstation 12 may constitute the network of two or more 
test systems. A system monitor 26 functions as a maintenance processor, and it functions also 
as an interface with the service center which supports another CPU system (a maintenance at 
large [ for example, ]) through the exclusive network 31. A system monitor 26 sends them out to 
a service center while carrying out the monitor of the data about the hardware (quota 
modification of a circuit tester pin etc.) and software which were changed as a result of [ its ] 
the career of a maintenance of the corresponding test system etc. Although it is also technically 
possible to make connection with a network from a system monitor 26 by the general-purpose 
network 1 1 , it is desirable to consider as an exclusive network from a viewpoint of a user s 
security protection. 

[0018] The circuit tester controller 14 is the special purpose processor prepared in the interior 
of a test system, and controls various actuation of a test system. The pin quota conversion 
circuit (pin assignment converter) 22 changes the pin number on a test program into the pin 
number in the hardware of an actual test system. In the pin assignment converter 22 of this 
invention, it has the function to change into the actual pin number (physical pin number) of an 
examined device the pin number (logic pin number) on the test program which a user starts by 
workstation, and the function to change the physical pin number into the operating pin number 
(auxiliary pin number) replaced as a result of a maintenance so that it may explain in full detail 
later. 

[0019] The trial unit 15 is constituted by the pattern generator for generating the test pattern 
given to an examined device, the timing generator, and the pan by the trial waveform shaping 
circuit etc. A test head 1 6 detects the level of the output signal from the driver and the 
examined device for giving a test pattern to the examined device 1 8 with the predetermined 
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amplitude and a predetermined slew rate, and is constituted by the comparator for comparing it 
with expected value etc. The switching circuit 24 for backup is formed in one with a test head 
1 6, and when a certain circuit tester pin is a defect, it is changed to an auxiliary pin by this 
switching circuit. 

[0020] The pin quota conversion actuation in the test system of this invention is explained using 
the pin quota conceptual diagram of the example of circuitry of Fig. 3, and Fig. 4. As mentioned 
above, a test system is easily maintainable by transposing the circuit tester pin which produced 
problems, such as failure, to the circuit tester pin for backup. If a test program takes 
modification and another test program when there is exchange of such a circuit tester pin, too 
much burden will be forced upon the user of a test system. 

[0021] Therefore, in the test system of this invention, it makes it unnecessary to add 
modification to a circuit tester program by using the pin assignment converter 22 by changing 
the physical pin number into the pin number replaced as a result of a maintenance. Moreover, 
the pin assignment converter 22 of this invention also has the function to change into the 
physical pin number of an examined device the logic pin number on the test program which a 
user starts by workstation, as mentioned above. 

[0022] Probably, the need of changing the physical pin number into the auxiliary pin number for a 
maintenance will be clear from the above-mentioned explanation. Therefore, the need for the 
conversion actuation to the physical pin number from the logic pin number is explained below 
briefly. More detailed contents are indicated by the Japanese patent application number 10- 
1 92050 by the same grantee of this invention. Generally, a semiconductor chip is contained by 
the package of various classes. Since internal wiring changes with classes of package, in the 
semiconductor device contained by the package with which the same semiconductor chips differ, 
the pins of the semiconductor device as a finished product corresponding to the specific pin of a 
semiconductor chip differ, respectively. 

[0023] A user uses the logic pin number which is the imagination pin number on the software of 
the trial unit 15 and a test head 16, when setting various kinds of test conditions as a test 
program by workstation 1 2. However, as mentioned above, if packages differ even if the internal 
semiconductor chip of the examined semiconductor device 1 8 is the same, internal wiring 
therefore differs also from its pin out. For this reason, when actually examining a semiconductor 
device, it is necessary to change the logic pin number used in the test program into the physical 
pin number which is the pin number on the hardware of the trial unit 15 or a test head 16 for 
every examined device. Therefore, the pin assignment converter 22 of this invention not only 
changes the physical pin number into the auxiliary (use) pin number replaced by failure, but the 
function to change the logic pin number into the physical pin number has it. 
[0024] The pin assignment converter 22 of this invention is constituted from an example of a 
configuration of Fig. 3 by the pin assignment memory 40 and 42, a decoder 44, and multiplexers 
52, 54, and 56. In order to simplify explanation, in this example of a configuration, multiplexers 52, 
54, and 56 recognize a large number existence according to the number of circuit tester pins in 
fact, although only one piece is shown, respectively. The table data which are this configuration, 
for example, make a note and change the logic pin number into the physical pin number 40 are 
memorized, and the table data which change the physical pin number into memory 42 at an 
actual use pin (auxiliary pin) number are memorized. 

[0025] These table data are storabie in memory 40 and memory 42 through the circuit tester 
controller 14, before the manufacturer of a test system supplies a test system to a user. 
Moreover, the engineer who took charge of the maintenance of a test system when failure etc. 
took place after the test system was delivered to the user stores in memory 42 the data which 
change the physical pin number into the operating pin number through the circuit tester 
controller 14. 

[0026] As a result, a user can set various test conditions as a test program only being conscious 
of the logic pin number, without being conscious of the auxiliary pin number currently exchanged 
and used for the physical pin number in a test system, or failure. At this time, when a user 
specifies the package type of an examined device, the address data corresponding to it are sent 
to the pin assignment converter 22, and the translation table data of the pin assignment memory 
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40 are specified. Moreover, it does not require that a user specifies the translation table data of 
the pin assignment memory 42 in any way. 

[0027] When examining the examined device 18 according to a test system, data 34 and the 
address 36 are given to the pin assignment converter 22 of Fig. 3 from the circuit tester 
controller 14. 14 bits of an address signal 36 specify the address of the pin assignment memory 
40. The data table as shown in Fig. 4 (A) is constituted by the pin assignment memory 40. In this 
example, a left-hand side data stream is the logic pin number in case a user sets up a test 
condition on a test program, for example, a note of it is made and it is in agreement with the- 
address of 40. Moreover, a right-hand side data stream is the physical pin number of the test 
system hardware corresponding to the logic pin number, and is beforehand set up according to 
the package type of an examined device etc. Therefore, the data changed into the physical pin 
number corresponding to the data stream specified by the 14-bit address signal are outputted 
from memory 40. 

[0028] The data outputted from memory 40 are given to the pin assignment memory 42 as 
address data in the example of Fig. 3. As shown in Fig. 4 (B), the physical pin number and the 
operating pin number of the table data stored in memory 42 are usually the same. However, a 
test system has failure, and as shown in Fig. 4 (C), when the maintenance which exchanges the 
failure pin for an auxiliary pin is made, a serviceman etc. rewrites the contents of memory 42. In 
this example, since the physical pin number 40 was poor, the case where the sequential shift of 
the physical pin number after it is carried out at the following number is shown. 
[0029] In the example of a configuration of the pin assignment converter of Fig. 3, the 
discernment bit which is a part of address signal 36 is sent to a decoder 44, and it is identified 
for conversion of the pin number whether it is the need. When being changed [ of the pin 
number ] is shown in the discernment bit, a decoder 44 activates the output signal (selection 
signal) 46. A selection signal 46 is given to the control input of multiplexers 52, 54, and 56, and 
the data of the^pin assignment memory 40 and 42 specified by the address let those multiplexers 
pass, and it is supplied to the trial unit 15 and a test head 16. The circuit tester pin specified 
with these data is used in the case of the trial of an actual semiconductor device. 
[0030] The data stored in the pin assignment converter are sent to the CPU system for service 
(service center) which a monitor is suitably carried out with a system monitor 26, for example, a 
test system manufacturer manages via the exclusive network 31. Therefore, data changed as a 
result of the maintenance, such as the contents of hardware and career of a maintenance, are 
collectable to at any time in a service center. 

[0031] Fig. 5 and Fig. 6 show the example of a circuit of the switching circuit 24 for backup 
connected to the post-stage of a test head 1 6, and it. The maintenance to failure is performed 
by transposing the defect pin of a test system to an auxiliary pin as mentioned above. The 
switching circuit 24 for backup has contained the switch group for changing to the auxiliary pin. 
This is explained briefly. More detailed contents are indicated by the Japanese patent application 
number 7-341098 by the same grantee of this invention. 

[0032] The test head 1 6 has driver comparator 62A-62Z corresponding to the circuit tester pin, 
and the switching circuit 24 consists of Figs. 5 so that a driver comparator can be changed by 
switch 65A-65N and switch 67A-67N. The performance board 63 is equipped with the examined 
device 64, and each of that I/O pin is connected with a test head 16 via a switching circuit 24. In 
this example, driver comparator 62Z is prepared in backup, and is a **** supplemental circuit 
Here, more than one will be prepared, when a supplemental circuit actually constitutes a test 
system although only one piece is not indicated since it is simple. 

[0033] In this configuration, when there is a defect pin, the one pin number after that defect pin 
is shifted and changed like the example shown in the data stream of Fig. 4 (C). For example, 
when the circuit tester pin containing driver comparator 62B is a defect, the test head section of 
the pin is changed to driver comparator 62C. for that purpose, switch 65B — OFF and switch 
67B — ON and switch 65C — OFF and switch 670 — ON — a sequential setup is carried out 
like The defect pin of a test system can be exchanged for a normal pin, without this having any 
effect on the examined device 63. 

[0034] With the configuration of Fig. 6, the switch is formed in each of driver comparator 72A- 
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72Z, respectively for the driver input change and the comparator output change. In this example, 
driver comparator 72Z is prepared in backup, it is a **** supplemental circuit and all the above- 
mentioned driver input changeover switches and comparator output changeover switches are 
connected in common. In this example, only the driver comparator corresponding to a circuit 
tester pin with a defect is changed to a supplemental circuit. For example, when the circuit 
tester pin by which driver comparator 72B is contained is a defect, it changes to driver 
comparator 72Z which is a supplemental circuit by turning ON OFF and switch 77B for switch 
75B. 
[0035] 

[Effect of the Invention] As mentioned above, the test system of this invention does not take a 
user that he is conscious of the configuration change of the internal hardware as a result of the 
maintenance of a test system. Moreover, a user does not require changing a test program or 
using another test program, even if modification arises in the internal configuration by the 
maintenance of a test system. Furthermore in the test system of this invention, the centralized 
control of the modification data, such as maintenance career and internal hardware, can be 
carried out by a general purpose or the dedicated line via a system monitor in a service center. 
A device trial in the condition of having changed these pin numbers can be carried out without 
forming the pin assignment converter which stores both the table data for making a change 
between the physical pin number and the actually used pin number which was carried out by 
defect exchange to the table data for making a change between the logic pin number and the 
physical pin number, and the test system of this invention taking modification of a test program. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi"bin/tran_web_cgi„eiie 



2006/04/26 



JP 2000-1 62278.A [DESCRIPTION OF DRAWINGS] ^ 1/1 ^— i/ 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of an outline configuration of the 
conventional semi-conductor testing device (test system). 

[Drawing 2] It is the block diagram showing the example of an outline configuration of the 
maintenance free test system by this invention. 

[Drawing 3] It is the block diagram showing the example of circuitry of the pin quota conversion 
(pin assignment converter) used for the test system of this invention. 

[Drawing 4] (A), (B), and (C) are the schematic diagrams showing the pin quota data stored in 
the pin assignment converter shown in Fig. 3 used for the test system of this invention. 
[Drawing 5] In the test head section of the test system of this invention, it is the block diagram 
showing one example of the switching circuit for backup for changing a failure pin to an auxiliary 
pin. 

[Drawing 6] In the test head section of the test system of this invention, it is the block diagram 
showing other examples of the switching circuit for backup for changing a failure pin to an 
auxiliary pin. 

[Description of Notations] 
12 Workstation 

1 4 Circuit Tester Controller 

15 Trial Unit 

16 Test Head 

1 8 Examined Device 

22 Pin Quota Conversion Circuit 

24 Switching Circuit 

26 System Monitor 
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• inmrnmrn] 

^■<DrX^n>hD-^*^50Sipffl^^tSt5(,^T. 

TXh^^^'-ymm'^^-ym^(o^^^y'^t lo 
Tx^ayhti-ymm:i-yht<DmKmif^n. 

±fBK^a- 7 ^©l^lWrXtJreyS^fcffiitirX^ 

l^yS^ (^firX^eytStm/c) <DS^M^% 

«i5{^¥jiftr/WXfciit^a->y hJ:t)OTXh/'?5f 

'-ym^(Dmmiix^4^ircib(D\^y-(/^t. w.im 

^|£^i*r/WX*^P)(r)tii;^il^<OL'^;V^)g|tiiL. 
«:Sg^fflfcJtt?t5fci603V;^l/-^ti:;g:;ft5rX 20 

^</^T. ±fB^SrX^lfy^±ie?SKjxX:?tfyK^ 

[H««2] ±lBrXhe/XTAi:^-<oa— iffc<Oi' 30 
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e.{cWt. a.— !f*<^(07-^Xr->'3 y±T'rX h 

xostn^nsstScfcdfcjifigtnrc, n^snc^i 

©rXhi/X-rAo 

[||*S3] ±IBrXh>/XrAi:^-(Oa— ifiiO'T 
y^-7x')'Xi:bT)Stl'r57-i'Xx-i/3y^$ 
t,(ctL. a-if;^)^^-C07-^'Xr— >3 ylT-rX h 

. xcDis^^^fifitSct^tctfiSc^n. ±!etfy7-9-^y 4o 
■r5y7 b7x7±coiiarx^if y##;&±faMT 

x^eyS^fcHt»^sa^x-^^^fe-a:T(li;^3-r 
1 {j:|31(7)rX hSyXr A„ 

X. ^-OrXhi^Xri^cD^yrtyXJcMt-Slf^g^ 
■9--lfX-tr>^{c3l|±i-r§. 11*31 ncIHttOrXhv' 

XtAo 
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fflv^&n^s li*«ncifii£Dxxbv/xrAo 
[K*«6] ±fBify7'9-f y3y/^-^«. ±ib^ 

fMr-'^'^mifit^m 1 ©>{t'j ±iBtiaxx 
^\fys^mm7.^i^ym^cmt^T—^m 

«lt§B2CD^^-l)t. ^■n60SlfeJ;I>*^2(D><^e 
3 tc|B«©r X h S>Xr Ao 

mmii mmwy^^t^^mwT^ux 

mm^rcibK^(Dtz^\dymcm->tmmf-^y. 

(y-X:J?tfy) ^Wt^xXhyx-fAfc*3i^T. 
^©rX h v'Xr A i:f-X h i/Xr A®a— y-T^cD-r' y 
^-7x'l'Xi: tT«ieitS7-^'Xr— y 3 y il. 
rXhyXxAcDrtgP(cSl:^e.n. ti^^¥lf*r/W 
xtc4K.-5rx h/^^-y-^^0^'C 5 y^/'fectt/iSJg 
^^ty, ^-OrXhi^XrA^^SSif^^MfflitSfX 
^ayhX2—yt. 

^©TX^nyhn-^:^^P.(DlliiMl^(cS-:Ji/^T. r 
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yXrA^r-^i:, 
[0 0 0 1] 
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[0 0 0 2] 
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5^><DT'feDs «?!)^ffa-7^X (UN I X) ©J: 9^ 
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mT^uxmiz\^y^m\:i^rcii'tm±(om\ 
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Kii^y) so 



2000-162278 

4 

[0006] TXVi/XT- 
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pyFa-7*^&cof|ilM8mc«■:y^^T^ rXF^'^^- 

y WftffiA^f-y^m^o^'i' 5 y^-tmx'^^t 
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t. mi\^ymtT-&^mc^>:) LrcmmMt^ 
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^gtt-r5lfy7-9--ryny/^-:5j;&^»J, rXhyo^/ 
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tt. :i-^i:S^:^yTi-yxicm^t^ct^m-&-fKo 
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(rx^ify) *^iStt5n. ^rX^?tfy{c 

7 h 1 s-^-rxh'N'y K 1 Qis^^n^nrnm 
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Xi:LTatg1-5^)©T'^D. m^fa-^^'X (UN 
1 X) (O^orit^V-T^y^'^yXTh^m^^x^^ 
5o 7-^X7— i^ayi 2{i?affl^>y h7-^ 1 1 <c 
g|j^^fnT^IS®rX hS/XrAO*y h7-^'^«^ 
t§(lilt$5o $^XTAtx^2 6{i;^yTtyX7' 
o-by9-ilLTlitgt'5fe©T*^Ds $ffl^.'yb7-^ 
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x^X^LTfe^B^-r^o i/Xf At:i^2 MS 
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[0 0 1 8] TX^^nyhD-^ 1 4t4xXh$^XrA 
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Ac^ffliif^^MtSo \^ymK>mu^m^ (\^y 
7^-fy=ty/^-^) 2 2tiv rxh:^Di5^7A±©tr 

yt^^^i^OrX hi/XrAO/N- K7x7{ct5tt§ 

y7-9-'r>'3y>'<!-:?2 2tCi3l.^Ttts a— tfA^7-^ 
Xr-i/3 yt'^iitSTX ^7'D^■'^A±T'©bfyS• 
^ (latfys^) ;&is?Mg^T/^^X(Dii[^(r)i^>s^ 
mm\^ym) K^mmmt. ^m^ym^^ 

VrtyxWiK^iltTltmyci^ffltfyS^ (ffiilj 
[0 0 19] K^a->y M 5ti. MlS^r/WXtC-^ 

^^nri/^So rxh'N-yFi aa. ffii^g^r/uxi 

8tcK]^/^5f-y^P/f^©Si|i^XyV-U"r bT'J§-A§ 
/c:J6<DK7i'Ai:, »MSlT/^'f'X*^?)©Hl:^fl€©b 
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[0 0 2 0] *5ilW©-rXb>/XrAtc^3tj--Se:^fJt) 
iT^^ilf^^Sr. m30©I3ISS:ifigfiflJt^4El(7)eytiJ 

«0Pn1ll%4 (3 /c r X ^ tf y ^ 7 >y /ffl Or X fc! 
03?^A^$>ofctt. rXhl/n^-^At^S'^SiJcOr 10 
[00 2 1] b/c*^oT. *^W(DrXh$/XrAtfe 

v^T^i. tfy7-y--ry3y/^-^2 2;&ffl^^^ct{cJ; 

>xr— >3 y-eesitSTX h:/Di?'^A±T'<Diiia 
[0 0 2 2] %miy^%^:^yri-y7.mmi\iy^ 

^ggiD|l-oil§AfcJ:SB*1tl*ffiliS^ 10-19 
2 0 5 o^cM/T^^nTl^5o -«fc, ^##f-<y:/tt<ll 

T. ¥»i*^-y/<D!|t^ifyfc«fSt5^^p°pi:bT<D 
[0 0 2 3] a-1f{i, ^-i'XT— ya y l 2T'rX 
-v V 1 StrXh'N-y Fl 6<r)y7 F 'J'X7±0<S3i 

w^^y^^'^h^mmiy%^n:m^^^. bA^L±ai 

BBH^ L/c*^oT^-OtfygB?lJfeS^§„ CCDfci6^ H 
IStci|i»ftr/UX%^-r«i:t»c{i, rXF^o^ 40 
7At*5i/^Tffli^Snfciiai^y#^^, fi^^l^r/K 
X§{c, F 1 S-^rXF'N'y Fl 6 0/n-F 

'i' x7±© tr yS^T'^ l.!M t; y#^{c^j^-r -& 
*<a6§o t/c5&^oT*^B^(Dtfy7iJ-'ry3yM-:j?2 

2tts tiai^yS^?:iKf!$(Cj;t)atg5^/c» (ffi 

ffl) tfys^tc^'gj-r§(D*i4p,t\ iiaifys#;&i!& 
aifys^jc^^ts^fiit^fe-e-jtoTv^-So 

[00 2 4] ^3Ha)lifi)c«ajT«. *^WtDkry7^t^ 
y3y/^-^j2 2«. b:y7i^'ry><^'J4 ofcit;^ 

2. T3-^^4 4s v;l/^7U^-9-5 2, 5 443<J:t/5 50 



iRpM 200 0-1 62278 
8 

<D«^ilT'«v;l/^ri/^-9- 5 2 , 5 4 *5 <fctf 5 6 tt, 

^n€niiBb*vTx*nTt/^:ftv^A\ ^lifcttTx^tr 

4 0fc«. iiaifys^^!i%ai^ys^fc^g5-ri.r- 
:/;i/r-^*'!iBlt^n. ^ty4 2{c{4, tiatrys^ 
^^li©1$fflify (ffiltfy) msc^m^'r^fi^ 

[0 0 2 5] i:n5(7)T-/;l/r-^«, ^iJ^ttfrXF 
v'XrA<r);><-*A^fX Fi'XxA^a— tffcm-rs 
lut^:. rX^^ny Fd-5 1 4^1LT;^tU 4 OfcJ: 
D';< t y 4 2 tISfflt § C i: ^^r- 1 5o t /cr X F >^X 

{i^ Wx.{frX Fi>XrA©><yrtyx^fflSbfcx 

yy*x7(i. %miym^m\iym\^'m^^T 

-•Jf^s rX^ayFD-7l 4:&^bT>{^U 4 2{t 

[0 0 2 6] ClCDS^a-tfti, TXFyXrAtfOtl 

y^^^Wkt^z.hr^<.. mmy^^n^^'m^^ 

T^fflKi^^#«:xX F yn^f ^ AtcK^tS il i: A^T- 

T-^A^ey7i^-'ry3y/^-^2 2tjie.n. Myj 

■9-'<y><t'J 4 0(D^^T-/;l/r-^!!)^#^$tvi.o 
^/cey7-9-i'y;<*'J 4 20Ei^r-7;l/r-^«, 

[0 0 2 7] rXFi'XTAfc<kf)ffiMMr/VXl 8 
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2 2t. rX^nyFa-91 4)b^&r-^3 4fc7K 
PX3 6*^4^&n5„ 7FbXM^3 6(D9-&©m 
{f l41f-yF*\ tfy7-9-'f'y;^tU 4 0©7FUX^ 
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-F':'X7©!f&a(^y#^T'^0. Mi^i^r/^-fX©/'? 
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(ciKf^A^^t), ^©aSfPltfy^ffiejeytcj^^-rs^y 
rtyxA^^^nfci^, -^--ifxvysia. y^:U4 
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[0 0 2 9] ^3m(D\^y7^^>ay/^~'$i(omi^m 
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^ ^ yfiry7.m7t>n^, f^y>7y T'fflX^ -y i-m 
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S^7-3 4 1 09 8tcF?B^$nTV^So 
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yfcW/SUT Ky-l'A . 6 2 A- 6 2 

*tTfe^5^ X-f ^9^111^2 4{iX'('<y^6 5A-6 5 
NfeJ:tfXi'-yf-6-7 A-6 7N(cJ:t) F^-f/^- 
/<?b-^;gr^f)t^T't§<};9ti:1gfiSt$nTi/^§„ SIS 
^r/WX6 4a. ^iJ;^ttV^-7*-vyX4-'-F6 3 

tg^^nr. ^©^Affi;^)^^^. x-r-y^mssz 4 40 

</^T. F^-r/^ • 3y/^'^-^ 6 2 Z(i, -'^-y^'77 7' 
[0 0 3 3] COWcfcO^T. ^^tfy)!)<^cfcii^ 

iis ^4 0 (C) ©r-af^iJ^cS^tWOi^tc. ^-©^ 

S:\^ymmi^y^^^iot^LT^>)Wpi^o m^i 

ii. F7-l'>'^-3y;^b-^6 2B^$tJTX^tfy*< 50 
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3y/^u-^6 2C{c«t)m5o ^(OTcibizit, x-r 

7f-6 5B%;t7> X-r-yf-e 7 B:&J^y. X'fy^e 

[0 0 3 4] ||60©SfiStT'{i, FV'T/^ • ny/^l/- 
^7 2A-7 2Z©^-n^ntc{4, X-Y-yfA^F^-f/^ 
A;'3^»)#;li:. ::iyf^\y—^mmmf(.(r>k^\c^ 

y/^P-^ 7 2 ztt. f%y^7>)'^m\t.m}mrm'^m 

KT*^t)> ±IB©Kvi'/^X;'3«t)^^x-ry^i:3y 

/•?U-^fto;b«'3#x.x-i'7^©^T/!)\ ftl(c:gM$ 
nri/^So c©^jT'tt. ^M©So/crX:5?tfy(cm 

■r§ F^-f A • 3y/^U-^©i!^;g:, ffiltllilKtc^D^ 
^L§. ^IJ^ltfFv'r/^- 3y/^U-:J?7 2 B*%sn« 

TX^eyA^^S©t-&{i, x-r7^7 5B^^7. x 
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T-ti. a— !f{if-x h yxfhoy:^ yfty7.(D^^t 

bxm^^- V'>.:ri7mmm^Mmt^ ct^^ 

bfjiW trc=L~mtfxh'yxfL,(DyiyTtyxic 

LfeS VHigijOxX F ■/a if^A^i^fflf 5 ii i: 
*St;&V\ $6lc*^0^©rXF>'Xri.T'tt. /y 
rtyxgS^l^gp^N- F'>x7l|©tMr-:5'*i/X 

ex-fey^T'*ffWfflT't§„ *fgB^©xXFiyXrA 

T'tt. mm\^ymmm\^ymmmi^t^rz^ 
<07—:/)iT-'^ t. mm^^y^^t^BL^micnioL 
rcm^icmt^\£ymm<om.^t^rcmf—-:r 

flr-'^t^mcmt^ \^y7^^ yn yA~^:^B 

<o\iym<Dm^Lrzmx<DT^u7.m^mx' 
[0ffi©ffi#^ijB^] 

[0 1 ] i;e*©¥aii*Mi^gB (rXF-yxTi^) ©M 

[02] *l|B^tcJ:5yyT-f yX7'J-*rXFS/X 

[03] *I^W©rXFi/'X.rA{cfflt,>5t:ygiJ0ST 
(tfy7it^y3y/^-^) (Dmmmi^^sf/ 

[04] (A) t (B) Rlf (C) (i. *%^©tXF 

i/XrAtcffli/^s^sStc^bfeeyTiJ-'Tyny/^- 
§0 
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•yyfflX1'>yf•|HlKOl^J*^^t:/a•yi'0T*^&S„ 1 6 

[06] *liB^cDrXhi/Xf A<DxXh^'y Kg|5{C*5 1 8 

[?9^iDW 2 6 
1 2 7-^'Xr-5/3y * 
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